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= (54) TiUe: PAPER IMPROVER 
11 (54) S£EiH(&«f*: &nfo±M 

^= (57) Abstract: A paper improver for use in papermaking which, even when a pulp feedstock is formed into a sheet under high-speed 
— conditions, enables the sheet to be improved in bulkiness, whiteness, opacity, and paper strength. The paper improver comprises, in 
53 a specific proportion by weight, (A) a copolymer comprising structural units derived from one or more nonionic monomers having 
^= a solubility parameter of 20.5 (MPa) 1/2 or smaller and structural units derived from one or more anionic or cationic monomers and 
^= (B) a surfactant. It produces at least one of the following paper quality-improving effects: (i) the degree of improvement in standard 

bulkiness is 0.02 g/cm 3 or higher, (ii) the degree of improvement in standard opacity is 1.0 point or higher, and (iii) the degree of 

improvement in standard whiteness is 0.5 points or higher. 
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»ja«kt) t>»*iRi±ttiBfcffn*s>iSffl*ip«i (#§82002-115199-^, #112001- 

2481003?) 
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#5B9i«, giA7^-^-^2 0. 5 (MP a) '^TT-^-Txi-^cD^/ 

a«±ta^-r^5i#^^&<i:$^-r (a) tRwts&m (b) (a) 

/ (B) =9 9/1-1/9 9 (lilt) £>i5HT#WU ( i ) , (ii), 

( i > mmmfa-tMtfo . 0 2g/cm 3 ^± 

(ii) mm^mwmfa±mtf i . o4^>^± 

(iii) *I«fi^fa±g^O. 5^-f>hJ^± 

#fgBJteu W?7^-^-^2 0. 5 (MP a) l/! PiT^^t>ttO?IS 

-<59-a^±cs*T«^^^ffit^wr^>^a^fr (a) t^Ms-i*^) (b) 

t$ (A) / (B) =9 9/1-1/9 9 (11*1*) ©fSffl-C^U ja-S>TI2 

(i) , (ii) > (iii) <D®nfr-^M±<DMnft±%)&&>btc<E>-f?Pffi;mMM 

( i ) l^mmfa-kmtfO. 0 2g/cmm 

(ii) 1i^^S0JSffi]±S^ 1 . o#-r>bmJt 

(iii) iime^fi-t^o. 5#-r>hR± 

#fPJ!te, mm^y *-?-&2 0 . 5 (MP a) l/2 ^T-T?#'T^>'t4© : &/ 
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l-8 0liXt*tt5*l^# (A) tRWft&m (B) (A) / (B) 

= 99/1-1/99 (Mtfc) ©«HT?'&Wr5tJ>»fflJ»5HRl±SiJ'C&*. 

®^**©l££#IIS/W:/ LBKPtH5) ^5cmX5cml:lSr 

2 5±3tT?- £*£fc?-*-CTlB**UT;fr:r^«MP»*g ( J IS P 
8121) T410±20ml fcPPOPUT^^yjiflE** 0 . 4li%0LBKP 

C ©AJI/^X 7 U - §iSi®->- h ©ffl^ 8 4 ± 2 g/m , fcfe*«k "5 
I0»oT*6, *fi-&#: (A) RtfRffimftiM (B) $1/99-99/1 (S 

S>8$5t& : 8 0 0 m/# 
■ftStffi : 0 . 1 MP a 

*st;x;i/ : * 
mmsxfrftm : 8 5 ° 

ifiM/XJUM : 4 0 mm 
JftTk&g : 5 0 0 r /ft 
JKtKRPM : 3 0#o 
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ffl^iNo. 2 6 ( 2 7 0 mmx 2 7 Omm) 2 ft <h □ — I/- h - 
^>^-f &o #2ft©*rbV>5JK-e-€"©'>-- h©±T£te£#-JE^ 3 4 0 + 1 0 
kPaT5^^l'Xt5 0 71/ 7.^, ->-h©#.^® *¥-£JlV> 1 0 5 
±3*CT?2»MK»"r5. &.m2tltc~>~-h*2 3"C> 0 %©£#T?5P# 

W&±WiI"rs. iSSSftfcv'- h^l 5 0 X 1 5 Ommfc^if-r*. 
(D«»rSnfc->- hfi»£«iJ£U TIBH-^^; (3) CctDfFl (g/m 2 ) 
*£> 5. 

jjp* (g/m 2 ) =«>-MI/0. 0 2 2 5 (3) 

^CilSnfcv'-hCJPSH *E/BV>f £n*-**JB^T, 3. 9 

±4. 9kPaT> 5 *-J?r&±«!lJtU ft6n5¥^tt**S (mm) 
®±Elf# 6 nfcff i t#S ^ & d (g/cm 3 ) £TjS; (4) fc«tD*»S. 

d = i¥*/JS£/ 1 0 0 0 (4) 

(D-tiE-e^&fciimd, d 0 a>e>, ts: (5) j;Die^ft±^£:^&£. 

^ip^itJlS]±^ (g/cm 3 ) =d 0 -d (5) „ 

@WJH3nfc->- h« J I S P 8 1 2 3 A>^-SMti 0 e-a^BSrii]^ 
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- - ■ •• --; -r-- ■ T-. y a» 

1H*j§lSfig[p]±£ (#-f>h) = B-B„ (6) o 

<mm^mmmm±m(Dm^m> 

@«S3tlft->-M4J IS P 8 138At<kO^I^lP*ai^tS.tfc, 

<3>±flBT3fc«>fc5F89I£P, P,*»6, T5£ (7) .fcDSMiqFSSII&fa-hft*** 
«Wi§9ifl?lRl±g (#<>M =P-P 0 (7) . 

3 o o o $i±<D%}$kZbrct>-ir>b<D-f)m&v^o it, mwmT-m 

<*JpJfc*S!l^fo±»ft©«£#i6> 

(Df!iS$n*:~>- htt J I S P 8 1 1 2 fc<fcBJfc»S3i3 s *iMJ£f Sfc* 
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tt5„ Sfc, «**|SlJL«atO g/cra'^^Sl^H TfS^ (8) fc«fc0 
^2|iJtfi£§i?3£2[S]±ft$C = ( s /S 0 X 100- 100) /SHP*GJ±* (8) . 

So 

tuts. mk> *^bj«, ±m*mw<D®Mmffi.Mfa-tM*%t}-?z>rt)v-?is 
- htm-rs. 

(a) *vi;p^x^ u -tpizmiMznz t, mffi^m-D&m&w (a) 

07-^->-l=*5 : -^->gi5^^A;i,y^it®^b> mBrtyX-*-2 0. 5 (M 
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t§„ l^u ®mmmtfn<-&iiAj%ii3tffrfrz>tf;UT*\*. &m&& (a) © 

[6]±^/jN$ <^§ 0 &a^r# (a) \zRmm&m (b) ^ffl-rscit-eiib-i^ 
©f^#^*viTfc^a^^ (a) (Drt)i>7%m\z&tfz>wmMmtf®m&<mw 

CD -CIS # |R] _h t Z> t # A £ tl S o 

*t * u it < x t> m ±? z> tc #> n)v -f isj <DHg&tfm \z u z> &h \zm t> <d m 

*$£W\zm^Z>#M'e>W (A) W7^-^-^2 0. 5 (MPa) 1/2 

hzjh^#, #ux^f;K ^Btsts^^tf ens, jfst<ii, 

A°^^-^-^2 0. 5 (MP a) ,/2 ^TTr#-1 , ^->^©^IS?P ; ey 

kk ± { c & t s « & 1 7 - y x \t ft 5 1 * y ^ y t - co - m sk ± t c s & 

^BJ^ftfc^^^A-^y.-^-S ttt, POLYMER HANDBOOK 
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\ 

(J.Brandrup and E. H. I mm e rgut, third edi 
t ion) £fe«£*l£:ffi£fflV>3„ ^jt^*it^fB«^nT^^V^-&«, K£ 

6= ( (H-RX 2 9 8. 1 5) /V) m IW®. : (cal/m ! ) W M 
X 2. 046 (MPa) ,/J ] 

H : ^^X>^Jl/tT- : (cal/mol) Xtt (X4. 186 J/ 

mo 1 ) ] 

R : m#^$C : (1. 9 8 7 1 9 c a 1/K-mo 1) Xtt (1. 9 

8719X4. 186J /K • mo 1 ) ] 
V : m o 1 #fft ( c mVm o 1 ) 

H= -2950 + 23. 7 T„+ 0. 0 2 0 T b 2 : (cal/mol) 

Xtt (X 4. 18 6 J /mo 1 ) 3 
T b : CUMft : K) 

2p$5,£T b teA ldrich (2000-2001: JAPAN) f^^^^P^fg 

fc/^&V^y — td^T«G roup Contrbutio nf££ffl V^TS; 
fed: 0 2 5"CT©»)!|/17^-^- <5 ZHtsbTco 
fi=SF/V 

F : C3Mfc: (cal/m') l/! cm'/mo 1 XIJX2, 0 46 
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(MP a) ,/J cmVmo 1 ) 



M A° 7 J* - 9 - <5 <D fUS 0IJ £ . 

Cfur^j i ) 

7 5 H (^fl : 71. 0 8 , T b : 2 3 5 "C, JtS : 1 . 1 

2) 

H = -2950 + 23. 7X508. 15 + 0. 0 2 0 X (5 0 8. 15) 2 = 1 
4 2 5 7. 9 

V=7 1. 0 8/ 1. 12 = 6 3. 4 

6 = ( (H- 1. 98719X298. 15) /V) m = 14. 7 (c a 1 /m ! ) 
m = 3 0. 1 (MP a) " ! „ 

: * — U-^^?;V7^ U^7 5 H (^fl : 1 8 3. 3 > JtS : 

0.86 
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£ * F C#^:(cal/m 3 ) 1/2 cm 3 /molXfi 

X2.046(MPa) 1/2 cm 3 /mol] 



-CH 3 


5 


148.3 


-CH 2 - 


1 


131.5 


>CH- 


1 


85.99 


>C< 


2 


32.03 


H 2 C= 


1 


126.54 


-co- 


1 


262.96 


-NH- 


1 


180.03 


Basic 


Value 


135.1 



6 = (1 4 8. 3 X 5 + 1 3 1. 5 + 8 5. 9 9 + 3 2. 0 3 X 2 + 1 2 6. 5 
4 + 2 6 2. 9 6 + 1 8 0. 0 3 + 1 3 5. 1) / (1 8 3. 3/0. 8 6) =8. 
1 ( c a 1 /m 3 ) xn = 16. 6 (M P a ) u \ 

(mp a) ,/2 £io§-r:) htt?*^ t^ct;?- tegs^nsfcra^t&WT&ox 
-4 0, »*b< te^3i$c2~2 4 7;u+;uxx^ji/, t*n;uT;m-ji.cDM^ 

tl~40, Jf* b < 2 ~ 2 4 7 j^JUlXfik j^*ic2~4 0, 
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U>, X^U->. ^ntfl/X ^ylX #>J7Ml/>^'J 3-JI/ 

a-7xxt;p ; t*x»;*;u*>i£, *3 l u>*;i'jfc>», 2-7^ujutsh 

^A^, 7> ; EX'>AaUSjW£fllSn*. 

x^;k 7^u i/-h, ^^5 L ;v75y7 , otfjp u*) 7^u;>7s b\ 

i?If;P7S; -fU\f.)V 7^'J^75F, 7'J^75>, v>7U;i/75 

HU7u;u7^> ; *fc»cn6o*K, Ms im. ttMoftm* 

mwt, xif^not KU>»OE8«fl:3ai:©SJKfc«koT»6n*Bg»7> 
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tttt. mm. mmmommm, mmmomm-vmrnt^ztiz^^x 

J'7C#<^#r?>- ^-©#J£te, tl^y^-I^LTO. 0 0 1- 
5^e;W%W£L<> 0. Ol^ltMtfiDff^K, 0. 0 5~0. 

5MJJU73H, x^l/>fc:X 7^U;W75H, ? 1/ > t*X 

7^7U;i/75F, X5Pl/>^U U*) v*X?l/> 

dfija-^S? KiJxfl/>^ij 72U 
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i?7V)l> 7^UJl'7$^©2W|gMf ; e;7-, $>z>\,>\z. 1, 

3, 5 - h U 7^ 'J a-f t F D - S - b 'J 7i^>, hU7 l JMVy7 

zu-h, h'J7^UM^>^xijx'J h-;K h U u-u-)\-?unyT5 

^^Bji'^^^m^^ (a) ©t;T-uittit smig? • • ess 

ttfflty7-li5~8 4ti%^WiK, 10-7 Ofi*%7&*J;9$? £ L < , 

i 5~ 6 omm%t)miz& £L< , 2 o~5 oms%#jEk:$?£L^. r-^-y 
tttyy-WSfciw^vltty v-ta-g-fi-T? 1 ~8 oii%wsi<, 
3~5 0ii%^UO!if*b<. 5~3 0I1%^WSK, 
^-7$*2 6. 6£JUT#-f ^->tt<D^tSfn : &y-7-« 1 5~9 4fiS%^»Sb 
<, 2 0-8 Oli%*U^SK, 4 0-7 0 ^#fc$f £ b V>„ &*5, 

IKt^ttO^y V-5-8 4fi*%, 7~^>^J Y-iA5 1 t>ft ; Ey V 
-(D^-tf-ei~8 011%, ^fl?^7*-*-^2 6. 6 J^±1r^-f ^>ttO^ 

g&fti^y v- i5~9 4fis%©f&#--&fc>-fr^£?£ bti 0 

^7K^©^)S14X«^-^t!t14©^^e», *S^# (A) ©li¥Wi^0. 
1 7J~ 1 0 0 075(D%(Dtim £L<> 0. 5S~5 0 O^UDSS 1 ^ 

-2 o 077##K*f?£w^. --~e^ *fi€r# (a) (Dmm^ft^mte, tie 
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©*#-cGPccTajH/fc*oW. \z \tum<D # u 7 ^ u ;i/ 7 

: a -MX 2 (3(Cy— ) 

mmm somM LiBr. i%m/x^/-jn7o/3o mm&) 

i^jS : 1 mL/min 

l&tHIBI : R I 
l&mmm : 4mg/mL 
£A« : 100 /i L. 

*56Kfc*W**B^'»: (A) ©fi^^S«, WCIBJ&Snf, 0J3.««£W 

Alfctf* ; *^;i>7;m-;K x^;w7;m-;K -fy tr^7;m-;w 
&£*©7J1'3— jpff ; ^>-t?>, hM>> +->i/x a^-y-y, n-'N 
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£Afc£©«SMfcJfi ; ifilUfc;** ; 7 '/If* - 2 * a tf >7 5 5? >ffilt 

tt, 7 ^ V y f d - h 'J f© 7 Vft^fe ; ^ > ^-f JWt - 1 + y F , ^£ 
D-f ;W1— ^fr*^ b\ t> *y)\< Fn;i-^yH&fOA-^'> K ; &<H& 

££©517539 ; .XfU>i?75>, X5 1 l/>y75 >IHftB:*- h U ^U-> 

^JW7ha;N^8, /;W7h7nHt>i, ^;w*^h ya M^ym 2 
-X^Ws+S'-JI'X^tJK >^2 -^;W7M?jh^t;k 1, 8 

a- t^jv^uy^-c?-. $ — \LJ-vy, a-7-)]/\±^y. r-T-^tf^ 
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*f5Wfc*V>T> H-ffiStefcl (B) tt, (A) Rtf«3£©*8ttKfl- 

^ (C) &fl.©#®l£&£iJT&0, ^#®S14^J (B) \ts #S-§r# (A) ©jg 

5 0~175\ 1 0 0~ 5 0 0 0 ©$BfflW£L-V>„ 
SHSttJW (B) tbTft, 7^^>tt. #-f^->tt, Pitt 1MB 

eita*«iifc*f e»n, ^a^* (a) ©«jfc*ti^**^a->tt*£fflsftuBb& 
iHBSttai (b) (25t) -eosffst^iasfcttissit^s o o 

Omg/gPJlT(Ofe0W* L< » 1 0 0 Omg/g^T^lW?SU^. 
Mtt^J (B) ttHLBtLT-5~l 50iiWSl/<> 2. 1-12 

HLB= 2 (hydrophilic group number) + £ (lipophilic group number) + 7 

lipophilic group 33<fc££ hydrophilic group number & Tenside 
Surfactant Deterg VOL.29 No.2, pages 109-113(1992) BEffc© Table 2 * £££ 3 © 
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HLB M group number £/H^-2> 0 lipophilic group it Table 2© HLB M group number 

hydrophilic group it Table 3 CD HLB M group number £ffl^3o ftfzL. - 
OPO(0-) a > (-0) 2 POO% (-0),PO ©U>iXXfMI^ hydrophilic group number 
<h 1/T + 12. 3 &m^z>o 

#j5«tt??J (B) tltit Mz.&7=.*>&Rmm®imt Lift 7;i^;P 

^f^ens. *?^->tt#Mffitt^J ( J: Lift mt7)\>*)V hV*^)V7>*: 

:**>-KttMK W7> F^<t^iJIM75 Kodtvi^i^^v-K fl- 
an^ t;p^;U75 >©y;p^^>^-^->H#Jn#i, 

*;i/*^-f >#*Wfe.*l3o M3?t$C2~4 0, ^£L<«^fjti!Sc4~2 4© 

OtJl'il 5 0^;i/*^©jK^^:2~4©7;i/+l/>^-=^-tr-r FS$tt§7^ 
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5 o =Ejvm 5 o *)vmm<Dmx& 



t>©#j»:*j|Rj± £bv>. *%Ktc^ViTI^®ffittjSI (B) a*7KJgtt 

6 0 nm\Z&tt&yt&l Omm<D-£)V-CWfel't£mmm (%) TtK£10 0%£: 

}§14T/feV^®«'14^J (B) telS*%lC&3=fc5fc7.k£*Q;^ 80tT30» 
8t#ffi-&U ^©f£Jl#£ifc|j#L&^£>^ (25t) ^T^^LT^6 7K^fS 

*^Bj©#,igffiisK[p]±ai}c43^T> #a^* (a) tfi-mts&m (b) ©a 

ilt«, (A) / (B) = 99/l~l/99T^f), 0? * L < tt 9 5 / 5 ~ 5 
/9 5jet»*b<f4 8 5/1 5 ~ 1 5/8 5T&3o 5&ffi£#= (A) <h#ffi^ 

< « 1 ^~10007JXte25T:T© 1 %7kmU<D%b&tfl ~4000mPa- s, $fSt<tt 
2~2000mPa- g Jcjff * I, < \t 3 ~1000mPa • s <D'pts.< ffifc? 
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*7A: ff -MX 2 OfcV — ) 
mum : 0. 15M Na 2 S0 4 / 1 
dftii : 1 mL/min 
fi : 4(TC 

: R I 
ttffgft : 2mg/mL 
S A* : 100m L. 

TKSSfttia^ (C) ©lli%7K^ISllb, BIfiifttt t 
T25T)cD^#TT$J/£bfc 0 lE]ii£$cte60r/iiiin<hL, ttftlCJ&UT. 80mPa • s^T 
teNo. 1 o — ^ — ,80mPa'SjB400mPa'sECF«No. 2 □-^-,400mPa-sM1600mPa • 
s^TteNo. 3D-^-, 1600iPa • si&8000mPa • sRT«No. 4 a — $-<DU — $ — 

7K^tti^^^ (O tt, (A) , #®^14^J (B) fc»MS UfcHfc© 
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(x^^^^Ax^gfT, i99i¥) (DZ$~zmiztzmznx^z>, mnizwwmx. 

-^jSJ;5^m^om'fb^lT5!iabfcaS'fblft9^, 09 A HE 3 -^dd- 2 - 

©its. »c*^*>fl5lB»*fflv»*i, «ijn*#iB;*:bT , b*iSj±3&*§tft 
BVX^jrXDW&mm. 005-0. WSl/<, 0. 01~0. 08a*JEfc#3:UV*. & 

*dfc*ttS#»£fl: (A) v (B) , 7km&lSift=? (C) ©Mifcte, 
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